It is shown that the energy spectrum of the pure vibrational levels of the molecule consisting of two atoms interacting with each other via the modified Rosen-Morse potential, the analytical expressions for the vibrational partition function and enthalpy of the diatomic molecule, obtained in the paper "Prediction of enthalpy for nitrogen gas, M. Deng, C.S. Jia, Evr. Phys. J. Plus 133, 258 (2018)", are incorrect.
Introduction
The modified Rosen-Morse potential is given by [1] The expression for the energy spectrum of the pure vibrational levels of the molecule consisting of two atoms interacting with each other via the modified Rosen-Morse potential was used in [1] to obtain analytical expressions for the vibrational partition function. The expression for the enthalpy of the ideal gas of the diatomic molecules was obtained using the vibrational partition function and rigid rotator model in order to take into account the rotations of the molecule. The calculated enthalpy for the nitrogen molecule 2 N was compared with the experimental data.
We show in the present paper that the energy spectrum of the pure vibrational levels of the diatomic molecule and the analytical expressions for the vibrational partition function and enthalpy of the diatomic molecule obtained in [1] are incorrect.
Main consideration
1. According to [1] 
where  is the Planck's constant,  is the reduced mass and
According to [1] Eq. 2 is valid for the vibrational quantum number v which obeys the condition is equal to X for an integer X , and is equal to the greatest integer less than for a non-integer .
According to [1] the value of max v given by Eq. 6 can be obtained using Eq. 2 from the
The partition function of the vibrational states ( v Q ) of the diatomic molecule is equal to
where k the is Boltzmann's constant and T is the temperature [1] . Eq. 2 gives 0 )
where
corresponds to the un-bonded state of the diatomic molecule. Therefore Eq. 6 cannot be used in order to calculate the partition function of bonded vibrational states of the diatomic molecule, and it is necessary replace Eq. 6 by the correct one. For example, Eq. 6 can be replaced by
in order to avoid the inclusion of the un-bonded state to the partition function. 2. It is easy to see that Eq. 6 is incorrect in the case: a) 1 0   a . The detailed analysis of the derivation of Eqs. 8 and 15 [1] from Eq. 7 [1] shows that Eqs. 8 and 15 [1] for the partition function in Eq. 15 [1] are equal to that of an inverse of an energy while the dimensionalities of the arguments of the exponents must be dimensionless, and etc. Therefore the data for the enthalpy presented on Fig. 1 [1] are incorrect if they were obtained using Eq. 15 [1] .
The correct Eqs. 8 and 15 [1] 
